Bias in a placebo-controlled study due to mismeasurement of disease status and the regression effect.
We raise the concern of whether the use of a placebo group in a randomized clinical trial is sufficient to eliminate bias in the assessment of the effectiveness of a drug when enrollment into the trial prior to intervention requires diagnosis of a dichotomous disease, and the diagnostic test is subject to uncertainty. Due to misclassification and the regression effect, the observed difference in the proportions of diseased individuals between the treatment and placebo groups at follow-up will be equal to the true difference multiplied by the positive predictive value at screening and the difference between the sensitivity and the false-positive value at follow-up. Thus, measurement error of disease status before and after administering the intervention attenuates the intervention effect. Validation data corresponding to both the screening and follow-up conditions are necessary to provide additional information on the validity of the diagnostic test. Proper statistical analysis should include such data for an accurate portrayal of the effectiveness of the treatment.